CHAPTER X.
THE DESIGN OF SEA OUTFALLS.
The detail design of a sea outfall will depend upon
the level of the conduit with reference to present sur-
face of the shore, whether the beach is being* eroded or
made up, and, if any part of the structure is to be con-
structed above the level of the shore, whether it is
likely to be subject to serious attack by waves in times
of heavy gales. If there is probability of the direction
of currents being* affected by the construction of a solid
structure or of any serious scour being caused, the
design must be prepared accordingly.
While there are examples of outfalls constructed
of glazed stoneware socketed pipes surrounded with
concrete, as shown in Fig. 21, cast iron pipes are used
in the majority of cases. There is considerable varia-
tion in the design of the joints for the latter class of
pipes, some of which are shown in Fig's. 22, 23, and
24. Spigot and socket joints (Fig. 22), with lead run
in, or even with rod lead or any of the patent forms
caulked in cold, are unsuitable for use below high-water
mark on account of the water which will most probably
be found in the trench. Pipes having* plain turned and
bored joints are liable to be displaced if exposed to the
action of the waves, but if such joints are also flanged,
as Fig. 24, or provided with lug's, as Fig", 23, great
rigidity is obtained when they are bolted up ; in addi-
tion to which the joints are easily made watertight.
When a flange is formed all round the joint, it is neces-
sary, in order that its thickness may be kept within
reasonable limits, to provide bolts at frequent intervals.
A gpisset piece to stiffen the flange should be formed
between each hole and the next, and the bait holes
should be arranged so that when the pipes are laid
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